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(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize a digital signal 
processor which operates with lower power 
consumption. 

SOLUTION: An instruction decoding circuit 1~2 decodes 
an instruction which indicates the same operation 
repeatedly. In an address pointer 1-1, an initial address 
for successive access to some successive data storage 
area on a data memory 1-6 is set. A clock supply control 
circuit 1-4 previously grasps and determines which 
memory bank of the data memory 1-6 is used in the 
repetitive execution of the instruction according to the 
initial address, and outputs a clock control signal to a 
clock gate circuit 1-5 to stop supplying a clock signal to 
banks which are not accessed and supply the clock 
signal to only the banks which are accessed in the 
repetitive execution of the same operation. The power 
consumption is reduced by as much as the supply of the 
clock signal to the banks which are not accessed is 
stopped. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the digital signal processor equipped with the data memory by which the data storage field was 
divided into two or more banks, and an operation means to calculate using the data read from said data 
memory An instruction decoding means to receive the instruction which repeats the operation of the same 
procedure the number of assignment times, and performs it, accessing repeatedly some fields which 
continue among all the data storage fields of said data memory, and to decode this instruction, It is based on 
the initial address which accesses a field first, the decoding result of said instruction decoding means 
winning popularity — at least — said a part of data memory — A bank specification means to pinpoint the 
bank which should access during repeat activation of said instruction among all banks of said data memory, 
The digital signal processor characterized by having a clock supply means to supply a clock signal only to 
the bank pinpointed by said bank specification means. 

[Claim 2] Said data memory is the digital signal processor according to claim 1 which has a count means to 
calculate the ending address which accesses a field at the end, and is characterized by said bank 
specification means pinpointing the bank which should access during activation of said instruction based on 
the both sides of said initial address and the ending address calculated by said count means a part in 
response to the decoding result of said decoding means. 

[Claim 3] Said count means is a digital signal processor according to claim 2 characterized by having an 
adder adding the multiplier which carries out the multiplication of said count of assignment which repeats 
said operation, and the renewal value of the address for obtaining the next address repeatedly in the access 
case to said data memory, and the multiplication result and said initial address of said multiplier. 
[Claim 4] Said count means is a digital signal processor according to claim 2 characterized by having an 
adder adding the arithmetic shift circuit which carries out N bit arithmetic shift of said count of assignment 
which repeats said operation to the left, and the arithmetic shift result and said initial address of said 
arithmetic shift circuit when the renewal value of the address for obtaining the next address repeatedly in the 
access case to said data memory is the Nth power ( however, N integer) of 2. 

[Claim 5] It is the digital signal processor according to claim 1 carry out switching the bank in which it has a 
detection means detect the time of the change of the bank where it should access in said data memory during 
repeat activation of said instruction occurring, and said bank specification means should receive the output 
of said detection means, and which should be accessed during repeat activation of said instruction at the 
time of said detected change-over generating as the description. 

[Claim 6] It is the digital signal processor according to claim 1 carry out stopping the output of said bank 
specification signal at the time of the termination of activation of the instruction with which a count became 
said count of assignment repeatedly which has a measurement means measure the count of a repeat during 
repeat activation of said instruction, outputted a bank specification signal to said clock supply means at the 
time of initiation of activation of said instruction in said bank specification means, and was measured by 
said measurement means as the description. 

[Claim 7] Communication system characterized by having said digital signal processor according to claim 1 , 
2, 3, 4, 5, or 6, the control unit which controls said signal processor, and the communication link interface 
device which performs a communication link interface with either [ at least ] said signal processor or a 
control unit and the exterior. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique for realizing much more low-power-ization 
especially about the communication system which has digital signal processors, such as a digital signal 
processor, and a digital signal processor of those. 
[0002] 

[Description of the Prior Art] It has the data memory which generally stores the data of a large number used 
for an operation in digital digital disposal circuits, such as a digital signal processor. This data memory is 
usually divided into the bank of plurality [ field / data storage ]. In such a digital digital disposal circuit, the 
clock signal is supplied to all the bank and its control circuit in said data memory on the occasion of the 
operation. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in a digital digital disposal circuit, the data with 
which fixed within the limits of an on [ data memory ] continued are read, and repeat processing of 
continuation sum of products etc. is performed in many cases. Thus, since the memory access address 
concentrates on a part of room in case the data with which fixed within the limits of an on [ data memory ] 
continued are read, there is no need of making all data memory into a working state. 

[0004] Being [ even if the operation which accesses only such local data memory space is performing by the 
former from this viewpoint / a problem on which useless power will be consumed to the bank which is not 
used in a clock circuit ]-always ****** since the clock signal is supplied to all banks. 
[0005] Then, in order to solve the problem which said conventional technique has, only when the access 
signal to each bank of data memory is used and the access signal to a predetermined bank becomes active, 
the technique of supplying a clock signal to this predetermined bank can be considered. However, it is very 
difficult in timing to control supply of a clock signal, and a halt by this idea by the access signal. The 
example is shown. The digital signal processor which carries out pipeline actuation shown in drawing 15 as 
a digital digital-disposal-circuit example is mentioned. In this drawing, IDEC is an instruction decoding 
stage. ADDEC is a stage which generates the control signal for choosing an address-pointer register by the 
result of a data memory access address decoding stage, i.e., an instruction decoding stage, performing 
address decoding, and accessing to data memory. MA is a stage which gives the data memory access signal 
generated on said ADDEC stage to data memory, and reads data from data memory, or writes data in data 
memory. EX is a stage which inputs into a computing element the data read from data memory, and 
performs an operation. Since it is MA stage that data memory operates, it is necessary to give a clock signal 
to data memory on MA stage. However, since a data memory control signal is decided at the last of an 
ADDEC stage, it is not enough for the clock control of MA stage. If it is going to make the clock control of 
MA stage dare do, it will be necessary to add an one-step pipeline stage between an ADDEC stage and MA 
stage, a pipeline number of stages will increase, and the problem which checks improvement in the speed of 
an operation will occur. 

[0006] the part in the data memory by which fixed time amount use of the purpose of this invention is not 
carried out — it is in suspending supply of a clock signal to a bank and reducing consumption of the useless 
power in a clock circuit. 
[0007] 

[Means for Solving the Problem] In order that this invention may solve the aforementioned technical 
problem, read the data with which fixed within the limits of an on [ data memory ] continued in the digital 
digital disposal circuit, and its attention is paid to the description of digital signal processing of repeating 
and performing the same operation in many cases, the part in the data memory accessed during repeat 



activation of the instruction based on the instruction when the instruction which repeats the same operation 
is received — a bank — beforehand — grasp specification — carrying out — the specified part -- a clock signal 
is supplied only to a bank and reduction of power consumption is aimed at. 

[0008] Namely, the digital signal processor of invention according to claim 1 In the digital signal processor 
equipped with the data memory by which the data storage field was divided into two or more banks, and an 
operation means to calculate using the data read from said data memory An instruction decoding means to 
receive the instruction which repeats the operation of the same procedure the number of assignment times, 
and performs it, accessing repeatedly some fields which continue among all the data storage fields of said 
data memory, and to decode this instruction, It is based on the initial address which accesses a field first, the 
decoding result of said instruction decoding means — winning popularity — at least — said a part of data 
memory — It is characterized by having a bank specification means to pinpoint the bank which should 
access during repeat activation of said instruction among all banks of said data memory, and a clock supply 
means to supply a clock signal only to the bank pinpointed by said bank specification means. 
[0009] invention according to claim 2 — said digital signal processor according to claim 1 — setting — the 
decoding result of said instruction decoding means — winning popularity ~ a part of said data memory — it 
has a count means calculate the ending address which accesses a field at the end, and said bank specification 
means is carrying out pinpointing the bank which should access during activation of said instruction based 
on the both sides of said initial address and the ending address calculated by said count means as the 
description. 

[0010] It is characterized by invention according to claim 3 having an adder adding the multiplier which 
carries out the multiplication of said count of assignment to which said count means repeats said operation, 
and the renewal value of the address for obtaining the next address repeatedly in the access case to said data 
memory in said digital signal processor according to claim 2, and the multiplication result and said initial 
address of said multiplier. 

[001 1] It is characterize by for invention according to claim 4 to have an adder adding the arithmetic shift 
circuit which carries out N bit arithmetic shift of said count of assignment which repeats said operation to 
the left , and the arithmetic shift result and said initial address of said arithmetic shift circuit , when the 
renewal value of the address for said count means to obtain the next address repeatedly in the access case to 
said data memory is the Nth power ( however , N integer ) of 2 in said digital signal processor according to 
claim 2 . 

[0012] Invention according to claim 5 has a detection means detect the time of the change of the bank where 
it should access in said data memory during repeat activation of said instruction occurring in said digital 
signal processor according to claim 1, said bank specification means wins popularity in the output of said 
detection means, and it carries out switching the bank which should access during repeat activation of said 
instruction at the time of said detected change-over generating as the description. 

[0013] Invention according to claim 6 has a measurement means to measure the count of a repeat during 
repeat activation of said instruction, in said digital signal processor according to claim 1 . Said bank 
specification means A bank specification signal is outputted to said clock supply means at the time of 
initiation of activation of said instruction, and it is characterized by suspending the output of said bank 
specification signal at the time of the termination of activation of the instruction with which the count 
became said count of assignment repeatedly measured by said measurement means. 
[0014] Communication system of invention according to claim 7 is characterized by having said digital 
signal processor according to claim 1, 2, 3, 4, 5, or 6, the control unit which controls said signal processor, 
and the communication link interface device which performs a communication link interface with either [ at 
least ] said signal processor or a control unit and the exterior. 

[0015] When the instruction which reads the data with which fixed within the limits of an on [ data 
memory ] continued in claim 1 thru/or invention according to claim 7, and performs the same operation by 
the above configuration repeatedly is received, a bank of the part in the data memory accessed during repeat 
activation of the operation is grasped beforehand, and is pinpointed, and under activation of said repeat 
instruction - said specified part - a clock signal is supplied only to a bank. Therefore, reduction of the part 
which suspends supply of the clock signal over the bank which is not accessed, and power consumption is 
possible. 

[0016] It is possible to supply a clock signal only to two or more banks, such as this, by claim 2 thru/or 
invention according to claim 4, especially, even if it is the case where the data storage field continuously 
accessed on data memory straddles two or more banks. 

[0017] furthermore, when the data storage field continuously accessed on data memory straddles two or 
more banks in invention according to claim 5 While two or more banks, such as this, are pinpointed as a 



candidate for supply of a clock signal If the bank to which a clock signal is supplied only to the bank 
actually accessed in the beginning of activation of a repeat instruction and which is accessed after that 
switches, since the bank which supplies a clock signal will also switch A clock signal is supplied only to the 
bank accessed actually. Therefore, low-power-izing is more possible to one layer. 
[0018] Here, repeat access to the address which is fixed within the limits of an on [ data memory ], and 
continued is the phenomenon of appearing frequently in digital signal processing, therefore the digital signal 
processor of this invention has very big effectiveness in respect of a low power. Moreover, generally, in the 
case of a repeat instruction, since the repeat assignment instruction is standardly equipped in order to reduce 
the access frequency to instruction memory, it is common in a digital signal processor, that the circuit which 
generates a control signal, it, etc. relevant to repeat execution control already exists all over a circuit. 
Therefore, in this invention, the hardware to add hardly increases, and the demerit which consumes power 
conversely does not have a new additional circuit for control of a clock signal, either. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to 
a drawing. 

[0020] (Gestalt of the 1st operation) Drawing 1 is the block diagram having shown a part of digital signal 
processor which is the gestalt of operation of a digital signal processor according to claim 1 . 
[0021] In this drawing, data memory 1-6 consists of four banks of bank 0 - bank 3. 1-1 is an address-pointer 
register, and the memory access address is stored. 1-2 is an instruction decoding circuit (instruction 
decoding means), decodes a repeat assignment instruction and the memory access instruction for repeat 
assignment, and extracts respectively repeatedly the address pointer which uses a count based on the 
memory access instruction for a repeat based on a repeat assignment instruction. Moreover, this instruction 
decoding circuit 1-2 outputs the memory access classification signal which shows any of the read access to 
memory, or light access this instruction is as a result of decoding of a memory access instruction. 
[0022] Moreover, 1-3 is a counter (measurement means) counted down whenever the memory access 
instruction which was extracted from said instruction decoding circuit 1-2, and which sets up a count 
repeatedly and is repeated is executed. 1-4 is a clock supply control circuit (bank specification means), 
determines the memory bank which does not perform the memory bank and supply which supply a clock 
signal based on the initial address of the memory access instruction for a repeat, and outputs a clock control 
signal to the clock gate circuit 1-5 corresponding to each memory bank. 

[0023] 1-7 is a memory access control circuit, receives a memory access classification signal from said 
instruction decoding circuit 1-2, and outputs a memory control signal to an applicable bank of data memory 
1-6 based on this classification signal and the memory access address in the time of this reception. Data 
memory 1-6 outputs the data of the corresponding memory bank to a data bus 1 or 2, when a memory access 
classification signal shows read access. At this time, an arithmetic circuit (operation means) 1-8 performs 
the predetermined operation specified by instruction code, and stores that result in a data register 1-9. On the 
other hand, when a memory access classification signal shows light access, the light data outputted from a 
data register 1-9 are written in the memory bank to which data memory 1-6 corresponds. 
[0024] Corresponding to each memory banks 0-3 of data memory 1-6, four of said clock gate circuit 1-5 are 
prepared, and while a clock signal is inputted, the clock control signal from said clock supply control circuit 
1-4 is inputted into the each. Each clock gate circuit 1-5 prevents supplying said inputted clock signal to a 
corresponding memory bank, when requiring a halt of supply of the clock signal to the memory bank to 
which said clock control signal inputted corresponds. A clock supply means 1-10 to supply a clock signal by 
the above configuration only to the memory bank which should access during activation of a repeat 
instruction is constituted. 

[0025] Drawing 2 illustrates correspondence of a memory bank and a memory address. The actuation at the 
time of giving the instruction code train equivalent to the program source code shown in this digital signal 
processor at drawing 3 as a signal-processing procedure is explained. 

[0026] In drawing 3 , a line number 1 is an instruction which sets hexadecimal value" 1000" as the address- 
pointer register P0. A line number 2 is an instruction which sets hexadecimal value"2000" as the address- 
pointer register PI. A line number 3 is an instruction which sets initial value"0" as the general-purpose 
register AO with which the repeat sum-of-products result of an operation is stored. A line number 4 is an 
instruction which directs to repeat the instruction which comes to the degree 16 times. A line number 5 is 
the sum-of-products operation instruction to which the repeat was directed 16 times, and is an instruction 
which performs multiplication with the contents of the memory shown with the contents and the address- 
pointer register PI of the memory shown with the address-pointer register P0, adds the multiplication result 
and contents of the general -purpose register AO, and stores the addition result in a general-purpose register 



AO again. Whenever a sum-of-products operation is performed once, " 1 " is respectively added to the 
address-pointer registers PO and PI . 

[0027] Drawing 4 shows a timing chart in case the instruction procedure of drawing 3 is performed by this 
digital signal processor. In this drawing, this digital signal processor shall perform pipeline actuation to 
which data memory access is used on the address decoding of data memory, and Stage MA, it uses an 
arithmetic circuit 1 -8 on Stage EX in instruction decoding and Stage ADDEC on Stage DDEC, and an 
instruction execution is carried out. 16 data sequences MOO, M01, M02, M03, and M04 continuously stored 
from memory address "1000" (hexadecimal) here as shown in drawing 2 , M0F, The case where 16 data 
sequences M10, M11,M12, M13, and M14 continuously stored from memory address 
"2000" (hexadecimal), signal processing which performs a sum-of-products operation one by one to M1F 
are performed is explained as an example. 

[0028] first — drawing 3 — a line number — one — an address pointer — a register -- P — zero — a 
hexadecimal — a value — " — 1000 — " — setting up — a line number — two — an address pointer — a register 
— P — one — a hexadecimal — a value — " — 2000 — " — setting up — things — each — data — a sequence — 
receiving — the first stage — the address — giving . Hereafter, initial value"0" is set as a general-purpose 
register AO with a line number 3, and it is directed that a line number 4 repeats the instruction which comes 
to the degree 16 times. The sum-of-products operation instruction of a line number 5 is repeated 16 times, 
only "1" adding respectively the address-pointer registers P0 and PI. Thereby, the sum-of-products result of 
an operation of 16 data sequences MOO, M01, M02, M03, and M04, M0F, and 16 data sequences M10, 
M11,M12, M13, and Ml 4, ... and M1F is obtained by the general-purpose register AO. In the circuit of 
drawing 1 , as the instruction of a line number 4 is decoded in the instruction decoding circuit 1-2 and it is 
shown in the timing chart of drawing 4 , (16-1=15) is set as the count counter 1-3 of a repeat, and a repeat 
instruction start signal is outputted. Furthermore, in the instruction decoding circuit 1 -2, the address-pointer 
registers P0 and PI to be used are chosen by the 1st time of the sum-of-products operation instruction for a 
repeat. It considers the memory bank the initial address indicates the value of the address-pointer registers 
P0 and PI to be as a clock supply bank, using the clock supply control circuit 1-4 as the initial address, the 
other memory bank is considered as a clock halt bank, and as shown in drawing 4 , in the initiation timing of 
MA stage of a repeat instruction, a clock stop signal is outputted to bank 2 and bank 3. Finally, after the 
count counter 1-3 of a repeat is set to "0", the instruction decoding circuit 1-2 outputs a repeat instruction 
terminate signal, and the clock supply control circuit 1-4 turns OFF the clock stop signal of bank 2 and bank 
3 in response to this terminate signal to the initiation timing of MA stage of the last round of the instruction 
shown in drawing 4 R> 4. By the above control, in activation of sum-of-products operation instruction, since 
the clock signal between 15 cycles stops bank 2 and bank 3, the power consumption of the clock signal 
system of data memory can be reduced. 

[0029] (Gestalt of the 2nd operation) The gestalt of operation of a digital signal processor according to claim 
2 is explained below. Drawing 5 shows some block diagrams of a digital signal processor. In this drawing, 
data memory 5-6, the address-pointer register 5-1, the count counter 5-3 of a repeat, and the clock gate 
circuit 5-5 are the same configurations as drawing 1 . In addition, in drawing 5 , if attached to the memory 
access control circuit 1-7 and arithmetic circuit 1-8 grade which indicated only about the configuration 
relevant to this invention, and were indicated to drawing 1 , it is omitting. As for this, the same is said of 
drawing 1 1 explained below. 

[0030] In drawing 5 , 5-2 is an instruction decoding circuit, performs decoding of a repeat assignment 
instruction and a memory access instruction, and extracts repeatedly the renewal value of the address 
updated after the address pointer which uses a count based on the memory access instruction for a repeat, 
and activation based on a repeat assignment instruction. 

[0031] 5-7 is an ending- address count circuit (count means), and calculates the ending address which is a 
memory address which accesses at the time of the last run of the instruction for a repeat based on the initial 
address, the count of a repeat, and the renewal value of the address. 5-4 is a clock control circuit, determines 
the memory bank which supplies a clock signal during activation of the instruction for a repeat, and the 
memory bank which does not perform supply of a clock signal based on the initial address and the ending 
address of a memory access instruction which are repeated, and outputs a clock control signal to the clock 
gate circuit 5-5 corresponding to each memory bank. 

[0032] Correspondence of a memory bank and a memory address is shown in drawing 6 . The actuation at 
the time of giving the instruction code train equivalent to the program source code shown in this digital 
signal processor at drawing 7 as a signal-processing procedure is explained, drawing 7 — setting — the value 
of a hexadecimal [ line number 121 register / PI / address-pointer ] — it is the same as drawing 3 except 
being the instruction which sets up "2FF8." 



[0033] Drawing 8 shows a timing chart in case the instruction procedure of drawing 7 is performed using 
this digital signal processor. The pipeline stage of this digital signal processor is also the same as that of 
drawing 4 . Here, as shown in drawing 6 , it is memory address "lOOO" (with 16 data sequences MOO, M01, 
M02, M03, and M04 continuously stored from hexadecimal", MOF). The case where 16 data sequences 
M10, Ml 1, M12, M13, and M14 continuously stored from memory address "2FF8" (hexadecimal), 
signal processing which performs a sum-of-products operation to M1F are performed is explained as an 
example. 

[0034] In the program of drawing 7 , the sum-of-products result of an operation of 16 data sequences MOO, 
M01, M02, M03, and M04, MOF, and other 16 data sequences M10, Ml 1, M12, M13, and M14, ... and 
M1F is obtained by the general-purpose register AO like the gestalt of said 1st operation. In the circuit of 
drawing 5 , the instruction decoding circuit 5-2 decodes the instruction of a line number 4, as shown in the 
timing chart of drawing 8 , 16-1=15 are repeatedly set as a count counter, and a repeat instruction start 
signal is outputted. Furthermore, in the instruction decoding circuit 5-2, the renewal value of the address 
which chooses the address-pointer registers P0 and PI to be used, and is changed for every sum-of-products 
operation is extracted in the 1st time of the sum-of-products operation instruction for a repeat. 
[0035] As the ending-address count circuit 5-7 is shown in drawing 9 , it has the multiplier 5-8 which carries 
out the multiplication of the count to the renewal value of the address repeatedly, and the adder 5-9 which 
adds the initial address to the multiplication result, and the addition result of an adder 5-9 is calculated as an 
ending address. The clock supply control circuit 5-4 considers the data memory banks 0-2 corresponding to 
the address between the initial address and an ending address as a clock supply bank, considers the other 
memory bank 3 as a clock halt bank, and as shown in drawing 8 , it outputs a clock stop signal to bank 3 to 
the initiation timing of 1st MA stage of an instruction. Finally, after the count counter 5-3 of a repeat is set 
to "0", the instruction decoding circuit 5-2 outputs a repeat instruction terminate signal, and the clock supply 
control circuit 5-4 turns OFF the clock stop signal of bank 3 in response to this terminate signal to the 
initiation timing of 16th MA stage of the instruction shown in drawing 8 . Thereby, even if it is the case 
where while accesses during activation of a continuation sum-of-products operation, and a data memory 
address straddles bank 1 and bank 2, it becomes possible to suspend supply of a clock signal on the bank 3 
which is not used during activation of the operation. Moreover, since the multiplier and adder of drawing 9 
R> 9 generally exist in a digital signal processor, in order to realize the gestalt of this operation, it is 
unnecessary to newly add hardware. 

[0036] (Modification) Next, claim 4 is explained. In a digital digital disposal circuit, when the minimum 
data unit is made into 1 6 bits, it is that the data length of one data generally becomes the exponentiation of 2 
of the data length of 16 bits, 32 bits, 64 bits, and the minimum data unit in most cases. Therefore, it is 
convenient, even if it realizes a circuit on the assumption that this. When the data width of face of the single 
address of data memory is 16 bits, the continuation data of the two address which begins from an even 
address express 32 bit data. If the continuation address data of the Nth power of 2 which begins from an 
even address express the data of die length [ of the data length of the minimum data unit — the continuation 
data of the four address which begins from an even address express 64 bit data — ] of 2 of the Nth power (N 
is an integer) The multiplier 5-8 of drawing 9 can realize the count of a repeat in the arithmetic shift circuit 
10-1 shifted to N bit left, as shown in drawing 10 . Thereby, in being the digital digital disposal circuit in 
which a multiplier does not exist, it becomes unnecessary to newly add hardware by using the arithmetic 
shift circuit which exists all over a circuit. Since what is necessary is to newly prepare only an arithmetic 
shift circuit when a multiplier or arithmetic shift circuit does not exist in a digital digital disposal circuit, 
either, it is possible to realize the gestalt of this operation by the addition of comparatively few circuit 
scales. 

[0037] (Gestalt of the 3rd operation) Next, the digital signal processor of the gestalt of operation of the 3rd 
of this invention is explained. Drawing 1 1 R> 1 is the block diagram showing a part of digital signal 
processor which is the gestalt of this operation. In this drawing, data memory 11-6, the address-pointer 
register 11-1, the count counter 1 1-3 of a repeat, and the clock gate circuit 11-5 are the same as that of 
drawing 1 . Moreover, the instruction decoding circuit 1 1-2 is the same as that of drawing 5 . 
[0038] In drawing 1 1 , it calculates whether based on the initial address, the count of a repeat, and the 
renewal value of the address updated after activation, the memory bank accessed by what time of a repeat 
switches by 11-7 being a bank change-over timing count circuit. 1 1-8 is a bank change-over timing holding 
register which saves the bank change-over timing for which it asked in said bank change-over timing count 
circuit. It is a comparator, 11-9 compares the value of said repeat counter 11-3 with the value of the bank 
change-over timing holding register 1 1-8, and when in agreement, it outputs a coincidence signal. A 
detection means 1 1-10 to detect the time of the change which the memory bank which has accessed within 



data memory 11-6 during activation of a repeat instruction changes into other banks by the above 
configuration is constituted. 

[0039] Furthermore, it is based on the initial address of the memory access instruction which 1 1-4 is a clock 
supply control circuit, and is repeated. The memory bank which supplies a clock signal to the beginning of 
activation of a repeat instruction, According to the coincidence output of a comparator 1 1-9, the memory 
bank which determines the memory bank which does not supply a clock signal and supplies a clock signal 
into a repeat instruction execution further, and the memory bank which does not perform supply of a clock 
signal with a change A clock control signal (a clock supply signal or clock stop signal) is outputted to the 
clock gate circuit 11-5 corresponding to each memory bank. 

[0040] the memory map of the data for an operation — drawing 6 — the same — when a repeat sum-of- 
products operation program is made the same as drawing 7 , the timing chart of the clock signal supplied to 
change and each memory bank of each signal under activation of a sum-of-products operation of operation 
comes to be shown in drawing 12 . 

[0041] Here, if the continuation address data of the Nth power of 2 which begins from an even address 
express the data for an operation of die length [ of the data length of the minimum data unit ] of 2 of the Nth 
power, the bank change-over timing count circuit 1 1-7 is realizable by the arithmetic shift circuit 13-3 which 
carries out N bit arithmetic shift of this subtraction result to the complementer 13-1 of "2" which subtracts 
the initial address from the new bank change-over address, and an adder 13-2 on the right, as show in 
drawing 13 . 

[0042] In addition, although the above explanation illustrated and explained sum-of-products operation 
instruction, if this invention is an instruction which repeats the operation of the same procedure, it is 
applicable similarly. Moreover, logical operation besides arithmetic operation is also included in the 
operation of the same procedure. Furthermore, although they were explained by the above explanation that 
two data streams by which a sum-of-products operation is carried out were data streams belonging to a 
different bank, also when stored in the data storage field which this invention is included and only one data 
stream follows in the predetermined range in data memory 1-6 also when both data streams exist in the same 
bank, it includes. 

[0043] (Gestalt of the 4th operation) The gestalt of operation of the 4th of this invention is explained to the 
last. Drawing 14 shows the communication system of the gestalt of this operation. In this drawing, 18-1 is 
the digital signal processor explained with the gestalt of said 1st [ the ], the 2nd, or the 3rd operation. 18-2 is 
a control unit which controls the whole system. 18-3 is storage which stores the information for assisting a 
with the control information of a system, the I / O data of a digital signal processor 18-1, the sequence 
program of a system, and storage of the user of this communication system, commo data, etc. 18-4 is input 
units, such as a microphone for inputting a keyboard and the contents of a communication link for the user 
of this communication system giving directions to this communication system. 18-5 is output units, such as 
a loudspeaker which outputs the display which displays the condition and the various information on a 
system on the user of this communication system, and the contents of a communication link. 18-6 is a 
communication link interface device for performing the communication link with said digital signal 
processor 18-1 and control unit 18-2, and exterior. 

[0044] In addition, in the above explanation, the instruction decoding circuit 14-1 decodes the received 
repeat instruction, and although it carried out grasp specification of the bank accessed into an instruction 
execution based on the initial address included in this instruction, it may include the information which 
pinpoints such a bank in the instruction itself to receive. The instruction including this information is created 
as follows by the sum-of-products operation program shown in drawing 7 . namely, the 5th-line memory 
access instruction of drawing 7 to the address-pointer registers P0 and PI and the renewal value of the 
address — after extracting "+1", the 1st line [ which carried out back trace from the 5th line, and set the 
immediate as said address-pointer registers P0 and PI ], and 2nd-line instruction is detected, and that 
immediate is extracted from this the instruction of both. Subsequently, after checking the guarantee of the 
5th-line memory-access instruction being repeated by making said immediate into the initial address, this 
memory-access instruction calculates the last address accessed at the last of the repeat of an operation based 
on said initial address, the number of operation repeats, and the renewal value of the address, and a specific 
instruction corrects so that the bank included between the initial address and this last address may specify as 
the bank where a clock signal is supplied. 
[0045] 

[Effect of the Invention] As explained above, according to the communication system which has claim 1 
thru/or the digital signal processor of invention according to claim 7, and this When the instruction which 
reads the data with which fixed within the limits of an on [ data memory ] continued, and performs the same 



operation repeatedly is received a bank of the part in the data memory accessed during repeat activation of 
the operation — beforehand — grasping — specifying — under activation of a repeat instruction — said 
specified part — since a clock signal is supplied only to a bank, reduction of power consumption is possible. 
[0046] It is possible to supply a clock signal only to two or more banks, such as this, especially, even if it is 
the case where the data storage field continuously accessed on data memory straddles two or more banks 
according to claim 2 thru/or invention according to claim 4. 

[0047] Furthermore, since the clock signal was supplied only to the bank actually accessed among banks of 
plurality, such as this, while pinpointing two or more banks, such as this, as a candidate for supply of a clock 
signal when the data storage field continuously accessed on data memory straddled two or more banks 
according to invention according to claim 5, much more low-power-izing is possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of a digital digital disposal circuit showing the gestalt of operation of the 
1st of this invention. 

[Drawing 2] It is drawing showing the data memory map in the gestalt of this operation. 

[Drawing 3] It is drawing showing the example program of the repeat sum-of-products operation instruction 

used in the gestalt of this operation. 

[Drawing 4] It is the timing-chart Fig. showing the timing of operation in the gestalt of this operation. 
[Drawing 5] It is the block diagram of a digital digital disposal circuit showing the gestalt of operation of the 
2nd of this invention. 

[Drawing 6] It is drawing showing the data memory map in the gestalt of this operation. 

[Drawing 7] It is drawing showing the example program of the repeat sum-of-products operation instruction 

used in the gestalt of this operation. 

[Drawing 8] It is the timing-chart Fig. showing the timing of operation in the gestalt of this operation. 
[Drawing 9] It is drawing showing the concrete configuration of the ending-address count circuit in the 
gestalt of this operation. 

[Drawing 10] It is drawing showing other concrete configurations of the ending-address count circuit in the 
gestalt of this operation. 

[Drawing 11] It is the block diagram of a digital digital disposal circuit showing the gestalt of operation of 
the 3rd of this invention. 

[Drawing 12] It is the timing-chart Fig. showing the timing of operation in the gestalt of this operation. 
[Drawing 13] It is drawing showing the concrete configuration of the bank change-over timing count circuit 
in the gestalt of this operation. 

[Drawing 14] It is the block diagram showing the whole communication system configuration which shows 
the gestalt of operation of the 4th of this invention. 

[Drawing 15] It is drawing showing the example of pipeline actuation of the conventional digital digital 

disposal circuit. 

[Description of Notations] 

1-1, 5-1, 11-1, 14-1 Address pointer 

1-2, 5-2, 11-2 Instruction decoding circuit (instruction decoding means) 

1-3, 5-3, 11-3, 14-2 Count counter of a repeat (measurement means) 

1-4, 5-4, 11-4, 14-3 Clock supply control circuit (bank specification means) 

1-5, 5-5, 11-5, 14-4 Clock gate circuit 

1-6, 5-6, 11-6, 14-5 Data memory 

1-8 Arithmetic Circuit (Operation Means) 

I- 10 Clock Supply Means 

5-7 Ending- Address Count Circuit (Count Means) 
5-8 Multiplier 
5-9 Adder 

10- 1 Arithmetic Shift Circuit 

II- 7 Bank Change-over Timing Count Circuit 

11- 8 Bank Change-over Timing Holding Register 
11-9 Comparator 

11-10 Detection Means 
18-1 Digital Signal Processor 
18-2 Control Unit 



1 8-6 Communication-Interface Equipment 
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50 JH*5-9i:t«^ JDlH»5-9(OjDilCtt*tf»Tr KU^ 
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T \?uxk»TT K^i©ffl©7 K^^i:»Jjf5f 

-Ti 5 1 @I ©MA^x-S^BMft^-f S ^ 

K N H 0 £ LSlfc* ? 5-3#* o "fdfco fc« (^#^ 
x^- KlHlK5-2^«DjlL#^jSlTft-§-S:ffi*L. * 
o y ?ft»Maa»5-4i^<D»T«ttS«'T, 13 8 

fcfc^- K !? r ^-igJD-r 6 r. t WStfc5c 
[0 0 3 6 ] Jk^»*«4<Z)KMS:tT5o x 

I6tr * h -Sftl:ifi(Df-^Wr-^fi^ 
lBlfyK 32^>K 64 try h^ft/hx-^^ffi^x- 

T K^Of-^I^ 1 6 \fy 
£\ 3 2 ir-y :-/-^S:«ftrK^H»l482rK 

^ */Jvr — v ¥liLOx-^ft(D 2(DNf (Nttgft) 

R7K^f"^^St5^, B9 0>*JH*5-8HU 
Si 0 \Zijk-<t^ 5fc, SIU jgLUftSrNtrs/ Kfe|l^7 
h *T 5 ff« V h 5 & 1 0-1 T^^-T 5 C t # -5J IB -C fc 

f6 ti tt&mtz «' - f "& , t S # t- ± ^ t\ tk(Sfi&^« v ^ a 

So 

[0 0 3 7] (fR 3 (Ofkmcoi&m #^PJf <D?g 3 

©jtlfi©»lBox^#^•^fS#»aa^BS:RM-^-5• B 1 

^eyil-6 x 7 K i/$ 1 1—1 ^ SDSL EI 

* a v $ if- h@ggll-5fi x Bitl^ 
-T-fo5o S/c, tft^-r a- Ktagg 11-2110 5 tl^-t? 

[o o 3 8] i K&i *-c, u-7tt'<v?w&*>f ?: 



(6) 

10 

^<£#l^;**U-8OTtt<5:£*t&U — &L.fc«*K— 
«{H§-«rttWr$. W±©^t^±«5. «!»)jIL.^ro 

^g:ll-lO&8lricLTV>5 0 
[0 0 3 9] MtH, ll-4{4i>ns/^^$iJ|i(i]K-C-&o 

^y- MUSS 1 1-5 \z9u*,9Mmi& {fuyti&fem 
[0040] iiMtf-^ro^^Dry/^e ti^ 

[0 04 1] r^-C\ *^r-^*&O'f r -^«<0 2 05 

so 5 2£>NJH©ig&T Kuxf-i'^StSi, 

|f/<v^«li|7 KV^HiWr KV^Sr§l#^-f-S * 
2"©M*»i3-i&tJ«lOJH»i3-2i:, -OS»^mSr* 

[0 0 4 2] ^iOtftP^-C'll, ^ftS^^^J* 
40 Sfli, »fPS?»$ttS2o©x-^?(l«:, S'fcS^V 

So 

[0 0 4 3] (SS4<Dfg;6g<EM) *mJ-> 

4<Dmfc<Dj&m*viw-fz>o mi 4i-£*mm<Di&i&<r>m 
mis^T-Jxt^-t, mm^a^x. i8-if4«riE*i, m 
2 xtts 3 omi&<D&mx'mw Lfc^v^Mm-i&sg 

so ttT*fc?>o 18-2«->^xA^(*:>SrS!l®-r5Sj'#^fi-C*fo 
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*U XWiWt^-^^SrttJft-rsiEtSfia-efcSo 18-4 

[0 0 4 4] ft, 9.Ji(0»M-ett. *^3-KH*14 

T-li»:©j:5iatft^t5o «t> % 0 7(DfS5fftf>;< 
*y r^ir^A^^5>r Kw*>fy?i/^# po, pi 

* h ^ UTMfiT Ki^#>Y po, Plfc 

l-Jf /TT 5 £ 5 4#^^^Sr«jEi-5o 
[0 0 4 5] 

7 E« co^e «fl co 7- > ; * /i/ff f^lgfai; r. Jx £ * 

r * ^ * § n 5 t*— 9 * =t y pvd — sr <zv< & ^ » je 
[0 0 4 6] iS5ft«2*v^Ls»*3S4E;tt603S§H 

[0 0 4 7] iJSi, »#«5ffitt<0*9H££*ttf, x- 

* * y ±tssk ur r ? ± x £ *ts ^ - * fetMHtta* 



12 

9a(0/<^t<o^ t>m^T9±x $t(,X\<^Z>'<>? t^L 
[0S(Dfffi**3iK] 

is i ] **bii<o* i (o^m^mm^'tv'^^^m^ 
^Mm^<D^xj y?mxhh 0 

im2] mmmvmm^&ifZT-***!)^?-?*^ 
-rmxh^o 

[03] mmm<Dj&m\^&^x&mi-%mymi,mftm 
[0 5] *ftw<Dm2<Dmm<DMm**<irTi;*/um^ 

[0 6] [3]|llfeo»1IBKfcJt5f f -*^ j ey^y^S:* 

[07] m^M(DMmt&^x&mirzmvmi,mtm 

[0 9] l3^*©^j|8lcfctt*j|»TTK^W-»Ii]BS© 
[010] I^HJfi(DJfJffifc*3*t5»TT K v^ffStiaK 

[0i i] *%w<Dm3<Dmm<Dmmz^-t7 f i?*/i'm 
^mm^(o-fx2 y z mxhz> 0 

[012] |SIiafc©»tBlJ:*5tt5ftff^-f ^ >-^5r^-T 
[013] |RUOS©»lBfc*3tf5/<^^«HJl*-f 
[014] **W(D*4<Dia6o»IBS:*^a«i/^^ 
[015] !¥3fe(D^^yi^#&aiE]l8©^V^7>f ^ 
W*©I8H] 

l-l, 5-l x 11-1. 14-1 TK^*^^ 



1-2, 5-2, 11-2 

1-3, 5-3, 11-3, 14-2 

1-4, 5-4, 11-4, 14-3 

1-5, 5-5, 11-5, 14-4 

1-6, 5-6, 11-6, 14-5 

1-8 

1-10 

5-7 

5-8 
5-9 
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10- 1 

11- 7 

11-8 



13 



imi] 



11-9 

11-10 

18-1 

18-2 

18-6 



1-7 



1-1 



TV UTS' W 

TV 



mm j 3 



jL 



7~ 
1-2 



w S \ 



9*7* 

mm* 









me* 



WHY-* 



v. 




1-10 



14 



[0 9] 




2] 



[03] 



10C1 

,/l303 
1904 








10CF 


2C00 
4000 




ZQ00 
\ 2001 
\ 2002 
\ 2003 










\2004 






20*. 



im : o] 



M03 



M04 



~MIQ" 
HIT 



H12 



H13 
"HTT 



io-i^^ m§ 



-P0 



-pi 



1: 


MOV 


P0, OX iooo 


2: 


MOV 


PI, OX 2000 


3: 


MOV 


AO.O 


4: 


REP 


16-1 


5: 


MAC 


A0.T>0~/P1~ 



f/^;tfP0fclO0O(16i8) SrftA. 
;*• WW *mte:2000<162i) £rftA. 
iV-y^AO^OSrftA. 

$ e> fc:, »JM*P0.Pl lip 



[04] 



ttubcaddbo 
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[05] 



[06] 




-po 



mi] 



13-3 




1: 


MOV 


i>0, Ox 1000 


-T^>*^POlriOOO(l63i) SrttA. 


2: 


HOT 


Pi,OX2Fr8 


;** 4>*VT xmiC2FF8(16i£) &ttA, 


3: 


MOV 


AO.O 




4: 


RH 5 






5: 


MAC 


A0,*PC++/P1~ 





* 6 jc, »JM£po,phc;& * iAn#. 



•pi 



[08] 



14] 



n'VU(ADDEC) j 

I 

ri-*VXB(AD2)SC) 




18-5 



18-4 



18-1 




18-2 









< — » 



18j6 



mm 
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[011] 



11-1- 



7W& AW 



11-7 

^ 



^ 8 



©ft 



11-9 



* jt«m 



-u-io 



11-5 









tag , 




IHMSIB 




s 


11-2 




11-4 



i. 



11-6 
31 



II 2] 



I 



T>*toACAOoec) 
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[01 5] 



mmmzzn 



IDEC 



ADDEC 



UK 



\ 



EX 



\ 
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